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in which R, is phenyl substituted by halogen, alkoxy. 
alkyl, carboxy-alkyl. -NR4R5. carboxy or alkoxy carbonyl. 

R 3 is hydrogen, alkyl. mono- or dncarboxy alkyl, halo, 
alkoxy. phenyl, halo-phenyl, hydroxy, phenoxy, thiol, thioal- 
koxy, thiophenoxy, -NR4R6. cyano, -COOH, carboxyureido. 
-CFj, -COR«. hydroxyalkyl. aminoalkyl, or alkoxy substituted 
by NR 4 R S . 

ring A is a benzene or a pyridine ring which optionally 
carries up to 4 substituents Rj. which may be the same or 
different. 

R« and R 5 , which may be the same or different, each 
represent hydrogen, phenyl, halophenyl or alkyl. the alkyl 
optionally being substituted by alkoxy or by a mono- or di- 
alkyl or unsubstituted amino group; or R* and R fl , together 
with the nitrogen atom to which they are attached, form a 
piperidine, morpholine or an optionally alkyl substhued 



piperazine nng. and 

Re is hydrogen or alkyl, 

provided that (i) when R, is phenyl substituted by 
chlorine or bromine, ring A is not a benzene ring substituted 
by chlorine or bromine, or (H) when Ri is phenyl substituted 
by methoxy R 3 is not phenyl, 

and pharmaceutical^ acceptable salts, esters and 
amides thereof. 

There are also described methods for making the com- 
pounds and pharmaceutical, e.g. anti-inflammatory, com- 
positions containing the compounds. 
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" 1 " TITLE MODIFIED 
see front page 

BA 33431/78 

This invention relates to new compounds , methods for their 
preparation and compositions containing them. 

According to the invention we provide compounds of formula I, 




10 in which Rj is phenyl substituted by halogen, alkoxy, alkyl, 

carboxy-alkyl, -NR^R^ , carboxy or alkoxy carbonyl, 

Rj is hydrogen, alkyl, mono- or di-carboxy alkyl, halo, alkoxy, 
phenyl, halo-phenyl, hydroxy, phenoxy, thiol, thioalkoxy,. thiophenoxy, 
-NR 4 R 5 , cyano, -000H, carboxyureido, -CFj, -C0R & , hydroxyalkyl , 
15 andnoalkyl, or alkoxy substituted by NR^, 

ring A is a benzene or pyridine ring which optionally carries 
up to 4 substituents Rj, which may be the same or different, 

R 4 and Rj, which may be the sans or different, each represent 
hydrogen, phenyl, halophenyl or alkyl, the alkyl optionally being 
20 substituted by alkoxy or by a mono- or di-alkyl or unsubstituted andno 
group; or R 4 and Rj, together with the nitrogen atom to which they 
are attached, form a piperidine, morpholine or an optionally alkyl 
substituted piperazine ring, and 
Rg is hydrogen or alkyl, 
25 provided that (i) when Rj is phenyl substitued by chlorine or 
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bromine, ring A is not a benzene ring substituted by chlorine or 
bromine, or (ii) when 1^ is phenyl substituted by methoxy R 3 is 
not phenyl, and pharmaceutical^ acceptable salts, esters and 
amides thereof. 

5 According to the invention we also provide a process for 

the production of a compound of fonmila I, or a pharmaceutical^ 
acceptable salt, ester or amide thereof, which conprises 
(a) producing a compound of formula I in which Rj is other than 
alkoxy, halo or alkoxy substitued by NR^, by reacting a 

XO corresponding compound of formula II, 



II 



15 



20 




25 



or a salt thereof, 

in which R^, A and the provisos are as defined above, 
with a compound of fonnula III, 

RgCO -COORy HI 

in which Rg has the same significances as above, save that 
Rg is other than alkoxy, halo, or alkoxy substituted by NR^R^, or 
a precursor thereof, and 

Ry is hydrogen or alkyl, 

or, when Rj in the conpound of formula I is to be a carboxy 



s 
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ureido group, reacting the compound of formula II with alloxan, 

(b) producing a compound of formula I in which is halogen, 
by reacting a corresponding compound of foraula I in which Rj is 
-OH with an appropriate halogenating agent, 

(c) producing a compound of formula I in which 1^ is -NR^, 
alkoxy, alkoxy substituted by -NR^, phenoxy, thiol, thioalkoxy, 
thiophenox> r or cyano, 

by reacting a corresponding conpound of formula I in which 
Rj is halogen, with a compound HNR^R^, an unsubstituted or an 
-NR 4 R 5 substituted alkoxide, a phenoxide, a sulfide, a thioalkoxide, 
a thiophenoxide or a cyanide, 

(d) producing a coirpound of fornula I in which Rj is hydroxy 
methyl by selective reduction of a corresponding conpound of 
formula I in which Rj is -C00H, 

15 (e) producing a conpound of formula I in which Rj is an 
unsubstituted amide group by selective hydrolysis of a 
corresponding compound of formula I in which Rj is -CN 
(f) producing a conpound of formula I in which is -NI^ by 
reacting a corresponding compound of formula I in which 

20 is alkoxy with ammonia, 

Cg) selective dehydrogenation of a compound of formula IV, 
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in which IU, R3, A and the proviso are as defined above, 
(h) producing a pharmaceutically acceptable acid addition salt of 
a basic compound of formula I by reacting a basic compound of 
formula I with an appropriate acid, 
5 and if desired or necessary converting a basic or acidic 

compound of formula I to a pharmaceutically acceptable salt, ester 
or amide thereof, or vice versa. 

The reaction of process (a) is preferably carried out at an 
elevated temperature, e.g. at a temperature of from about 20° to 
10 20O°C. The reaction may be carried out in an excess of the 
compound of formula III as solvent and/or in the presence of 
another solvent which is- inert under the reaction conditions, e.g. 
ethanol. When a dialkyl oxalate is used as the compound of 
formula III the product is a compound of formula I in which R3 
15 is -CH. 

Process (b) nay be carried out using a suitable halogenating 
agent, e.g. phosphorus oxychloride, phosphorus pentachloride or 
Sod . We prefer to use an excess of the halogenating agent and 
to carry out the reaction under anhydrous conditions. The 
20 reaction is preferably carried out at a temperature of from 20° 
to 150°C. 

Process (c) may be carried out using an excess of the amine 
(or of the other compound used to react with the compound of 
formula I in which R3 is halogen) as the solvent or using a solvent 
25 which is inert under the reaction conditions, e.g. a lower alkanol, 
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toluene, tetrahydrofuran or dimethylformamide. The reaction may, 
if desired, be carried out in the presence of an acid acceptor* 
The reaction may be carried out at a temperature of from about 20° 
to 100°C. We prefer to use a metal, e.g. an alkali metal, alkoxide, 
5 phenoxide, sulphide, thioalkoxLde, thiophenoxide, or cyanide. 

Process (d) may be carried out using -a reducing agent such 
as BHj.(CH 3 ) 2 S complex. The reduction may conveniently be carried 
out in a solvent which is inert under the reaction conditions, e.g. 
tetrahydrofuran, and at a temperature of from about 20° to 60°C. 

10 The hydrolysis of process (e) may be carried out under acidic 

conditions, e.g. in the presence of polyphosphoric acid. The 
hydrolysis is preferably carried out at an elevated tenperature, 
e.g. of from 50° to 150°C. 

The reaction of process (f ) may be carried out at an elevated 

15 tenperature, e.g. of from about 150 to 250°C. The ammonia may 
conveniently be generated in situ by use of an ammonium salt, 
e.g. ammonium acetate. 

The dehydrogenation of process (g) may be effected by oxidation, 
e.g. using a ndld oxidising agent such as manganese dioxide. The 

20 reaction may be carried out in a solvent which is inert under the 
reaction conditions, e.g. a chlorinated hydrocarbon such as 
dichloromethane. The reaction may be carried out at a temperature 
of from about 0° to 50°C. We prefer Rj not to be a halogen atom. 
Process (h) may be carried out using conventional salt etc 

25 forming techniques. 
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Compounds of formulae II, III and IV are either known or may 
be made from known conpounds by methods known per se. 

Compounds of fonraila IV may be made for example by reduction, 
e.g. with zinc and glacial acetic acid, of a corresponding conpound 
5 of formula I. 

The compounds of formula I and intermediates therefore may be 
isolated and purified using techniques known per se , e.g. 
crystallisation. The conpounds of fonnula I may, where appropriate, 
be purified by conversion to a suitable salt, reciystallisation of 
10 the salt, and regeneration of the free base by treatment of the 
salt with a suitable base. 

Phaxmaceutically acceptable salts of basic conpounds of 
formula I include acid addition salts with organic acids, e.g. 
acetic, citric, tartaric or maleic acid; or preferably salts 
15 with inorganic acids, e.g. hydrochloric, sulphuric or nitric 
acid. When one of the sifcstituents and Rj contain a -O00H 
group basic addition salts, esters-, e.g. C 1 to 6 alkyl esters, 
and amides, e.g. unsiibstituted or mono- or di- C 1 to 6 alkyl amides, 
may be formed and are included in the invention. 
20 The compounds of formula I, and pharmaceutical^ acceptable 

salts, esters and amides thereof, are useful because they possess 
pharmacological activity in animals. In particular the conpounds 
are useful as antd-inflamnatory agents as indicated by the 
developing adjuvant-induced polyarthritis test in rats Pearson CM. 
25 (1956) Pn>c, Soc. exp". Biol. N.Y., 91, 95 or in the guinea pig 
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pleurisy test set out in Example A. The compounds are therefore 
indicated for use in the treatment of painful inflammation of the 
joints and periarticular tissue such as occurs in rheumatoid arthritis, 
Stil's disease, osteoarthritis, various types of non-specific 
inflammatory or rheumatic conditions affecting the fibro muscular 
tissue and connective tissue and rheumatic fever and its sequelae. 
In those cases in which the above conditions include pain, pyrexia, 
and pruritis, coupled with inflammation, the present compounds 
are indicated for the relief of these associative conditions as 
well as the principal condition. The conpounds are also useful for 
the treatment of various dermatoses either by the systemic route or 
by local application. Specific conditions include contact sensitivity 
e.g. to chromium, nickel or an antibiotic; eczema; drug eruptions; 
psoriasis; dermatitis herpetiformis; atopic dermatitis; aphthous 
15 ulcers; Behcet's syndrome; pemphigus; urticaria; urticaria pigmentosa; 
the ulcers of Crohn's disease; pyoderma gangrenosum and chronic skin 
ulcers, notably those affecting man in tropical climates. The 
compounds also produce effects, e.g. in mice, which indicates that 
they have CNS depressant and/or anorectic activity. 
20 For the above mentioned uses the dosage administered will, 

of course, vary with the conpound employed, the mode of 
administration and the treatment desired. However, in general 
satisfactory results are obtained when the. compounds are 
administered at a daily dosage of from about 1.0 mg to about 
25 100 mg per kg of animal body weight, preferably given in divided 
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doses 1 to 4 times a day or in sustained release form. For man 
the total daily dose is in the range of from about 7.0 mg to about 
1,400 mg and unit dosage forms suitable for oral administration 
comprise from about 2.0 mg to about 1,400 mg of the compound 
5 admixed with a solid or liquid pharmaceutical carrier or diluent. 

The compounds of formula I, and pharmaceutically acceptable 
salts, esters and amides thereof, may be used on their own or in 
the form of appropriate medicinal preparations for enteral , 
parenteral or topical administration. Thus the new compounds 
10 may be worked up with inorganic or organic, pharmaceutically 
acceptable adjuvants, diluents or carriers. Examples of such 
adjuvants, diluents and carriers are:- for tablets and dragees: 
lactose, starch, talc, stearic acid; for capsules: tartaric acid 
or lactose; for injectable or topical solutions: water, alcohols, 
15 glycerin, vegetable oils; for suppositories or ointments: natural 
or hardened oils or waxes. We prefer the composition to be in a 
form suitable for topical or oral aajidnistration. We also prefer 
the composition to contain up to 501 and more preferably up to 25% 
by weight of the compound of formula I, or of the pharmaceutically _ 
20 acceptable salt, ester or amide thereof. 

It is well known that many anti-inflammatory agents currently 
in use have unwanted gastro-intestinal side effects. The compounds 
of the present invention have, in general, been found in animal 
tests to have a lower and/or different pattern of incidence of 
25 side effects than some other anti-inflammatory agents. Furthermore 
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the corrpounds of the present invention appear to exert their effects 
by a different mechanism to that by vhich conventional anti- 
inflammatory agents work. 

We prefer that, when they contain carbon, each of Rj, and any 
5 substituent on ring A or on the R^ phenyl group, contain up to and 
including 10, and preferably up to and including 7 carbon atoms. 
Wte prefer Rj to be chosen from hydrogen; hydroxy; alkyl C 1 to 6; 
alkoxy C 1 to 6 substituted by 1 or 2 caiboxy groups; -GOGH or a 
C 1 to 6 alkyl ester or an unsubstituted amide thereof; chloro-phenyl; 

10 phenyl; chlorophenylamino; alkoxy C I to 6; alkoxy C 1 to 6 

substituted by a di- C 1 to 6 alkyl amino group; thioalkoxy C 1 to 6; 
chlorine; phenoxy; thiophenoxy; cyano; amino; piperidyl ; mono- or 
di- C 1 to 6 alkyl amino the alkyl groups of which nay be substituted 
by C 1 to 6 alkoxy or by a mono- or di- C 1 to 6 alkyl- or by an 

15 unsubstituted amino group, N- C 1 to 6 piperazino; carboxyureido; 
-CF 3 or acetyl. We prefer Rj to be phenyl substituted by methoxy, 
methyl, amino, di- C 1 to 6 alkyl amino, raethoxycaibanyl, carboxy 
methyl, chlorine or fluorine. We particularly prefer Rj to be 
4-fluorophenyl or 4-chlorophenyl. We prefer Rj to be a substituent 

20 other than hydrogen (particularly mono- or di-alkylandno) and the A 
ring to be unsubstituted or to be substituted by one or more 
chlorine, -CFj, acetyl or alkyl C 1 to 10 [preferably C 1 to 6) 
groups . In ring A the nitrogen when present may be in any of the 
5, 6, 7 or 8 positions. 

25 
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However we prefer the N atom to be in the 5 position. 

The invention is illustrated, but in no way limited by the 
following Examples: 
Example 1 

1- (4-CMorc^enyl)-l ,2-dihydTO-3-hydroxyquinoxalin-2-one 

N-(4-Cblorophenyl)benzene-l,2-diamine (11. 2g) was added to 
diethyl oxalate (50 ml) and the mixture heated under reflux for 
2 hours. The mixture was cooled and ethanol (40 ml) was added. 
The precipitated solid was filtered off and recrystallised from 
ethanol giving the title compound (11. 2g) mp>300°C. 
Analysis 61.2IC 3.4%H 10.2IN 12.7%C1 

Required: 61.61C 3.3%H 10.3IN 13.0IC1 
Example 2 

4- f 4-Chlorophenyl') -3 ,4-dihydro-2-hydroxy-3-oxcwrido/^ , 3-h~7- 
pyrazine 

Preparation as in Example 1 but using 3-amino-2- (4-chloro- 
benzeneamno)pyridine gave the title compound mp > 300°. 
Example 3 

1- f 4-Chlorophenyl) -1 , 2-dihydro-3-met hylquinoxalin-2-one 

Preparation as in Example 1 but using ethyl pyruvate gave 
the title compound mp 185-187°C. 
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Analysis 

66.3IC 4.41H 10.21N 
Required: 66.5IC 4.UH 10.35IN 
Example 4 

5 1- (4-Qilorophenyl) -1 ^-dihydro-S t 6-dincthylquinoxalin-2-one 

Preparation as in Example 1 but using N-(4-chlorophenyl)-4- 
nethylbenzene-l,2-diaraine and ethyl pyruvate gave the title 
conpound up 223-225°C. 
Analysis 

10 67.4IC 4.8%H 9.81N 12.6H3. 

Required: 67.5IC 4.6*H 9.81N 12.41C1 
Example 5 

1- (4-OiloTophenyl) -1 , 2-dihydro- 3-et3iylquinoxalin-2-one 

Preparation as in Exanple 1 but using ethyl 2-ketobutyrate 
15 gave the title conpound np 163-165°C. 
Analysis 

67.6IC 5.0IH 9.81N 
Required: 67.5*C 4.6IH 9.8W 
Exanple 6 

20 1- (4-Chlorophenyl) -1 , 2-dihydro- 3 ,7-dime thy lquinoxalin-2-one 

Preparation as in Exanple 1 but using N-(4-chlorophenyl)- 
5-nethylbenzene-l,2-diamine and ethyl pyruvate gave the title 
conpound up 144-14 5°C. 

25 
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Example 7 

1 »2-Dihydro-3-irethyl-l- (4-dure thy 1 aminoph eny 1 ) quinoxal in- 2 -one 
Preparation as in Exanple 1 but using N-(4-diirethylandno- 
phenyl)benzene-l,2-diantine and ethyl pyruvate gave the title 
5 conpound mp 230-231°C. 
Exanple 8 

1- (4-Andnophenyl) -1 , 2-dihydro-3-rethylquinoxalin-2-one 

Preparation as in Exanple 1 but using N- (4-aminophenyl) - 
benzene-1 , 2-diaraine and ethyl pyruvate gave the title conpound 
10 up 269-271°C. 
Exanple 9 

1- C4-C^oxymethylphenyl)-^^ 

Preparation as in Exanple 1 but using N- (4-carboxymethylphenyl)- 
benzene-1 , 2-diamine and ethyl pyruvate gave the title compound 
15 up 179-181. 5°C. 

Analysis 69.3K 5.1IH 9.5%N 

Requires: 69.4IC 4.8IH 9.5IN 
Exanple 10 

1,2-Dihydro-l- (4-jpethoxyphenyll -3-methylquinoxalin-2~one 
20 Preparation as in Exanple 1 but using N-(4-nethoxyphenyl)~ 

benzene-1 , 2-diamine and ethyl pyruvate gave the title conpound 
np 230-232°C. 
Analysis 

72.2%C 5.5IH 10.8*N 
25 Requires: 72.2IC 5.31H 10.5IN 
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Exanple 11 

l-CS-Trifluoronethylphenyn-l.Z-dihydrQ -S-iTethvlQuino^i^-? 

Preparation as in Exanple 1 but using ethyl pyruvate and 

N-(3-trifluoromethylphenyl)benzene-l,2-diandne gave the title 
S compound. 

Exanple 12 

4-(4-CMo TO pheiwn-3 T 4 ^hydro-2-ire^^ 

Preparation as in Example 1 but using 3-amino-2- (4-chlorobenzene- 
amino)pyridine and ethyl pyruvate gave the title compound 
10 mp 24S-246°C. 
Analysis 

61.61C 3.7*H 15.31N 12.71C1 
Requires: 61.91C 3.7SH 15.51N 13.01C1 
Example 13 

15 Ethyl 4- (4-c hlorophenyn -3 ,4-dihydro-3-oxopvrido/^ , 3-b~7- 

pyrazine-2-carboxylate 

Preparation as in Example 1 but using 3-andno-2- (4-chloTO- 

ben2eneamino)pyridine and diethyl mesoxalate gave the title 

compound mp 157.5-158. 5°C. 
20 Example 14 

3 > 4-DihydroM-C4-nethoxyDhenyn-2-nEthvl-3-oxooyridor2 T 3-b7- 
pyrazine 

Preparation as in Example 1 but using 3-amino-2- (4-methoxy- 
benzeneamino)pyridine and ethyl pyruvate gave the title compound 
25 mp 251-252°C. 
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Example 15 

3 .4-Dihydro-2-m3thyl-4- (4-methylphenyll -3-oxopyrido/~2 , 3-bJ7pyrazine 

Preparation as in Example 1 but using 3-amino-2- (4-methyl- 
benzeneamino)pyridine and ethyl pyruvate gave the title compound 
mp 215-216°C. 
Analysis 

71.9IC 5.6IH 17.(ftN 
Requires: 71.7%C 5.2IH 16.7IN 
Example 16 

3 .4-Dihydro-4- (4-fluorophenyl) -2-methyl-3-oxopy ridoO ,3-bI7pyrazine 

Preparation' as in Example 1 but using 3-amino-2- (4-fluoro- 
benzeneandjno)pyridine and ethyl pyruvate gave the title compound 
mp 270-271°C 
Analysis 

65.6*C 3.9IH 16.4IN 
Requires: 65.9%C 3.9IH 16.5IN 
Example 17 

1- f4-(^oroT^ewlVl,2-dihvdro-3-T^eityl(niinoxalin-2-one 

To a solution of N- (4-chlorophenyl)benzene-l , 2 -diamine 
(12.0g) in a iiuniinum quantity of ether was added benzoylformic 
acid (7.5g) dissolved in ether and the mixture was stirred for 
8 hours. The resulting precipitate was filtered, dried, and 
recrystallised from ethanol giving the title compound (11. Og) 
mp 214.5-216. 5°C. 
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Analysis 

71.91C 4.2«.H 8.3W 
Requires: 72.21C 3.9IH 8.4W 
Example 18 

5 1 > 2-Dihydro-l- (4-methoxyphenyl) -3-phenylguinoxalin-2-one 

Preparation as in Example 17 but using N- (4-methoxyphenyl) 
benzene-l,2-diamine and gave the title compound rap 199-202°C. 
Analysis 

76.91C 5.3%H 8.31N 
10 Requires: 76. 81C 4.91H 8.5IN 

Example 19 

1- (4-Qilorophenyl)- l > 2-dihydro-3-methyl-6-trinuoramethyl-quinoxal 

2 - one 

Preparation as in Example 1 but using ethyl pyruvate and 
15 N- (4-chlorophenyl)-4-trifluoromethylben2ene-l ,2 -diamine. 
Example 20 

3- ChIoro-l-(4-chloro P henylVl,2-dihydroquinoxalin-2-ane 

A solution of 1- (4-chlorophenyl) -1 ^-dihydro-S-hydroxy- 
quinoxalin-Z-one (20g) in phosphorus oxychloride (64 id) was 
20 re fluxed for 4 hours and then poured slowly into iced water. 
The resulting solid was filtered off, triturated with pentane 
and dried giving the title compound (19.4g) mp >300°C. 
Analysis 

S7.5IC 2.91H 9.5UJ 
25 Requires: S7.7IC 2.7%H 9.61N 1 
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Example 21 

2-Chloro-4- (4-chlorophenyl)-3 ,4-dihydro-3-oxopyrido/~2 ,3-b 7pyrazine 
Preparation as in Example 20 but using 4-(4-chlorophenyl)-3,4- 
dihydro-2-hydroxy-3-oxopyridoO,3-bI7pyTazine and gave the title 
5 compound mp > 300°C. 
Example 22 

3 T 4-Dihydro-2-hydroxy-4-(4-iiffithoxyphenyll-3-oxopyridoZr2,3-bI7 
pyrazine 

Preparation as in Example 1 but using 3-amino-2- (4-methoxy- 
10 benzeneamino)pyridine gave the title compound mp > 300°C. 
Example 23 

2-Chloro-3 .4-dihydro-4- C4-methoxyphenyl)-3-o xopyrido/"2 ,3-bJ- 
pyrazine 

Preparation as in Example 20 but using 3,4-dihydro-2-hydroxy-4- 
(4-methoxyphenyl)-3-oxopyridoO,3-bI7pyTazine and gave the title 
compound mp } 300°C. 
Example 24 

3.4-Dihydro-2-hydroxy-4- (4-methylphenyl)- 3-oxopyrido/~2 ,3-V7- 
pyrazine 

Preparation as in Example 1 but using 3-amino-2-(4-methyl- 
benzeneamino)pyridine gave the title compound mp > 300°C. 
Example 25 

2- Chloro- 3 . 4 -dihydro-4- f4-methylphenyl)-3- oxoPVridoO ,3-bJ- 
pyrazine 

Preparation as in Example 20 but using 3,4-dihydro-2-hydroxy-4- 

- 16 - 
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(4-methylphenyl)-3-oxopyrido£:2,3-b_7p>Trazine gave the title conpound 
mp >300°C. 

Example 26 

1- (4-Chlorophen yl)-l , 2-dihydro-3-methoxyquinoxalin-2-one 

5 A solution of 3-Aloro-l-(4-chlorophenyl)-l,2-dihydroquinoxalin- 

2- one (7.7g) and sodium methoxide (2.0g) in methanol (70 ml) was 

re fluxed for 4 hours. Water was added and the product was extracted 
into chloroform. Evaporation of the solvent followed by 
crystallisation 'from ethanol gave the title compound (5.1g) 
10 up 245-247°C. 
Analysis 

62.9IC • 4.UH 10.01N 12.11C1 
Requires: 62.8IC 3.8tH 9.81N 12.41C1 
Example 27 

15 4- (4-Chlorophenyl ) - 3 , 4 -dLhydro-2 -me thoxy- 3-oxopyri do/~2 . 3-b ~7- 
pyrazine 

Preparation as in Example 26 but using 2-diloro-4-(4-chloro- 
phenyl)-3,4-dihydro-3-oxopyridoZ3,3-bZ7pyrazine gave the title 
compound mp 242-243°C. 
20 Analysis 

58.3IC 3.71H 14.8IN 
Requires: 58.4IC 3.51H 14.6W 
Example 28 

1- (4-Chlorophenyl)-1.2-dlhydro-3-ethoxyquinoxalin-2-one 
2S Preparation as in Example 26 but using sodium ethoxide in 
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. ethanol gave the title compound rap 244-246°C. 
Analysis 

63.91C 4.6IH 9.3%N 12.0%C1 
Requires : 63.9%C 4.3%H 9.3IN 11.8%C1 
5 Example 29 

1- (4-Qilorophenyl) -1 , 2-dihydro-3-thioethoxyquinoxalin-2-one 

Preparation as in Example 26 but using sodium thioethoxide 
in benzene gave the title compound mp 221-222°C. 
Analysis 60.9IC 4.3IH 8.9%N 9.7IS 

10 Requires: 60.7IC 4.1%H 8.85%N 10.1%S 

Example 30 

3- (Bisethoxycarbonyl)methyl-l- (4-chlorophenyl) -1 , 2-dihydro- 
quinoxalin-2-one 

A mixture o£ diethyl malonate (3.8g) and sodium (0.55g) was 

15 allowed to react in dry toluene (50 ml) containing dry tetrahydro- 

furan (40 ml) for 30 minutes. The solution was heated to reflux, and 
3-chloro-l-(4-chlorophenyl)-l,2-dihydroquinoxalin-2-one (7.0g) was 
added during 3 hours. Water was added and the product was extracted 
with chloroform. Evaporation of the solvent and crystallisation 

20 from cyclohexane gave the title compound (5.4g) mp 153-156°C. 
Analysis 

61.HC 4.9IH 6.5%N 8.9IC1 
Requires: 60.8%C 4.6%H 6.8IN 8.6*C1 



25 
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Example 31 

1- (4-Chlorophenyl) -1 , 2-dihydro-3-£"2- (N,N-diethylamino) ethoxy,7- 
guinoxalin-2-one 

Preparation as in Example 26 but using sodium 2-(N,N- 
5 diethylamino)ethoxide in dry tetrahydrofuran gave the title 
coirpound up 165-167°C. 
Analysis 

65.0IC 6.3IH 11.41N 9.71C1 
Requires: 64.6*C 5.9*H 11.3*N 9.61C1 
10 Example 32 

1- (4-Chlorophenyl) -1 , 2-dihydro-3-phenoxyquinoxalin-2-one 

A mixture of sodium hydride (0.65g), "lS-crown-S" (1,4,7,10,13- 
pentaoxacyclopentadecane) (0.5 ml), phenol (2.2g), and dry toluene 
was stirred for 30 minutes. To this was added a suspension of 
15 3-chloro-l- (4-chlorophenyl)-l, 2-dihydroquinoxalin-2-one (6.0g) in 
dry toluene (30 ml) and stirring was continued for 2 hours. Water 
was added and the product was extracted into chloroform. Evaporation 
of the solvent and crystallisation from ethanol gave the title 
conpound (4.5g) up 239-241°C. 
20 Analysis 

68.6IC 3.81H 7.81N 9.95iCl 
Requires: 68.91C 3.7*H 8.01N 10.21C1 
Example 33 

1- (4- Chlorophenyl) -1 , 2-dihydro-3-thiophenoxyquinoxalin-2"One 
25 Preparation as in Example 32 but using thiophenol gave the 
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title compound mp 250-251°C. 
Analysis 

66.0%C 3.9%H 7.5*N 9.8IC1 8.7IS 

Requires: 65.8tC 3.6IH 7.7W 9.7%C1 8.8*S 

5 Example 34 

1- C4-ChloroT^ienyl")-3-cyano-l,2-dihydroQuinoxalin-2-one 

A mixture o£ 3-chloro-l- (4-chlorophenyl) -1 , 2-dihydroquinoxalin-2- 

one (lO.Og) and potassium cyanide (2.5g) in dry dimethylformandde 

(100 ml) was heated at 140°C for 24 hours. The mixture was added 

10 to wa ter and the product was extracted into chloroform. Evaporation 

of the solvent and crystallisation of the residue from ethanol 

gave the title compound (6.3g) mp 232-2 35°C. 

Analysis 

63.8IC 3.2*H 14.7IN 12.6SC1 
15 Requires: 63.9IC 2.8*H 14.9W 12.6IC1 

Example 35 

4- f 4-Qilorophenyl) -3 .4-dihydro-3-oxo-2-quinoxaline carboxamide 

1- (4-Chlorophenyl) -3-cyano-l ,2-dihydroquinoxalin-2-one 
(6.6g) was heated at 110°C for 1 hour with polyphosphoric acid 
(25g). The mixture was diluted with water and extracted with 
chloroform. Evaporation of the solvent and recrystallisation 
of the residue from ethanol gave the title compound (3.8g) 
up 293-297° (decomp) . 



20 
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Analysis 

60.1%C 3.4*H 14.051N 12. OKI 
Requires: 60. UC 3.3SH 14. OW 11.85IC1 
Example 36 

3-Andno- 1- (4-chlorophenyl) -1 ,2-dihydToquinoxalin-2-one 

To a melt of ammonium acetate (62g) at 160°C was added 
1- (4-chlorophenyl) -1 , 2-dihydro-3-ethoxyquinoxalin-2-ane (8 . 8g) 
and the temperature was then raised during 5 minutes to 200°C 
and maintained at this level for 15 minutes. The melt was cooled, 
water was added, and the product was filtered off. Crystallisation 
from ethanol gave the title compound (5.6g) mp 254-255°C. 
Analysis 

62.01C 3.8*H 1S.3W 13.4IC1 
Requires: 61.9*C 3.7*H 15.51N 13.UC1 
Example 37 

3 .4- Dihydro-2-ethoxy-4- (4-methy ltahenyl) -3-oxopyridoQ ,3-bJ7- 
pyrazine 

Preparation as in Example 26 but using 2-chloro-3,4-dihydro- 
4-(4-methylphenyl)-3-oxopyridoO,3-bJ7pyrazine and sodium 
ethoxide in ethanol gave the title compound which was identified by 
WR Delta 1.50 (t) 3H, delta 2.43 (s) 3H, delta 4.59 (q) 2H, delta 

7.05- 7.45 (m) SH, delta 7.91 (q) 1H, delta 8.27 Cq) 1«- 
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Example 38 

2-AmLno-3,4-dihydro-4- (4-methylphenyl') -3-oxopyridoZj2 , 3-b_7- 
pyrazine 

Preparation as in Example 36 but using 3 ,4-dihydro-2-ethoxy-4- 
5 (4-nethylphenyl)-3-oxopyridoO,3-bI7pyrazine gave the title 
compound mp > 250°C. 
Analysis 

65. 5K 4.95IH 21.81N 
Inquires: (including 1.82% H 2 0) 
10 65.5IC 4.9*H 21.8IN 

Example 39 

1- (4-ChlorophenyH-l .2-dihydro-3- (N-piperidyl)quinoxalin-2-one 

A solution of 3-chloro-l- (4-chlorophenyl) -1 , 2-dxhydroquinoxalin- 

2- one (7.5g), piperidine (2.4g), and triethylandne (2.9g) in 

15 ethanol (50 ml) was stirred at 20°C for 2 hours. Water was added 
and the product was extracted into chloroform. Evaporation of 
the solvent and recrystallisation from ethanol gave tiie title 
compound mp 184-185°C. 
Analysis 

20 66.7%C 5.5IH 12.0*N 10.4%C1 

Requires: 67.1IC 5.3%H 12.4%N 10.5IC1 
Example 40 

1- (4-Chlorophenyl) -1 ,2-dihydro-3-ethylaminoquinoxalin-2-one 

Preparation as in Example 39 but using ethanolic ethylamine 
25 solution gave the title conpound mp 192-195°C. 
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Analysis 

64.CHC 5.0*H 14.0IN 11.75%C1 
Requires: 64.HC 4.71H 14. OWJ 11.91C1 
Example 41 

1* (4-Chlorophenyl) -1 , 2-dihydro-3-diine thy laming 

Preparation as in Example 39 but using ethanolic dimethylandne 
solution gave the title conpound mp 235-237°C. 
Analysis 

63.8IC 4.8IH 13.7IN 
Requires: 64.UC 4.7IH 14. OW 
Example 42 

1- (4-Chlorophenyl) -1 , 2-dihydro- 3-inethy landnoquinoxalin-2-ane 

Preparation as in Exanple 39 but using ethanolic methylamine 
solution gave the title confound nj> 217-220°C. 
Analysis 

62.6IC 4.4*H 14.41N 12.8%C1 
Requires: 63.01C 4.2%H 14.7IN 12.4tCl 
Example 43 

1- (4-Chlorophenyl) -1 ,2-dihydro-3- (N-irorpholino) quinoxalin-2-one 

Preparation as in Example 39 but using raorpholine in refluxing 
ethanol gave the title compound mp 203-205°C. 
Analysis 

63.4%C 4.91H U.9W 10.5%C1 
Requires: 63.25%C 4.71H 12.3IN 10.41C1 
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Example 44 

1- (4-Chloropheny 1) -1 , 2-dihydro-5- (Z-methoxyethylamino) - 
quinoxaljji-2-(me 

Preparation as in Example 39 but losing 2-me thoxy e thy 1 amine 
5 gave the title compound rap 151-152°C. 
Analysis 

61.71C 5.01H 12.4*N 10.7IC1 
Requires: 61.91C 4.9*H 12.75W 10.8IC1 
Exanple 45 

10 3- (4-ChloreanilincO -1- (4-chlorophenyl) -1 , 2-dihydroquinoxalin-2 -one 
Preparation as in Example 39 but using 4-chloroaniline and 
re fluxing methanol as solvent gave the title compound mp 258-260°C. 
Analysis 

62.4*C 3.7%H 11.2IN 18.3*C1 
15 Requires: 62.8*C 3.4tH 11.01N 18.6%C1 

Example 46 

3- (2-Andnoethylandno>l- (4-dilorophenyl^ -1 , 2-dihydroquinoxalin-2-one 

Preparation as in Example 39 but using an excess of diaitdno- 
ethane in refluxing ethanol gave the tdtle.cpnppmd up 173-174°C. 
20 Analysis 

60.7%C 4.7IH 18.1%N 11.0*0. 
Requires: 61.0IC 4.8%H 17.8IN 11.3SC1 
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Example 47 

l-(4-Chlorophenyl)-l,^ 
aMnoquinoxalin-2-one 

Preparation as in Example 39 but using N,N-diethylethylene 
5 diamine in re fluxing ethanol gave the title compound mp 96-98°C. 
Analysis 

64.3*C 6.2%H 14.71N 9.35iCl 
Requires: 64.8IC 6.2%H 15.1%N 9.6%C1 

Example 48 

10 1- (4-Chlorophenyl)-l ,2-dihydro-3- (N,N-diethylamino)ethylamino- 

quinoxalin-2-one dihydrochloride 

1- (4-Chlorophenyl) -1 , 2- dihy dro- 3- (N , N-die thy laraino) e thy lamino- 

quinoxalin-2-one (S.Og) was dissolved in chloroform (150 ml) and 

dry hydrogen chloride was bubbled through the solution for 10 
15 minutes. The precipitate was dried and recrystallised from ethanol 

giving the title confound rap ^ 240°C. 

Analysis 

54.41C 5.9SH 12. 3W 23.61C1 
Requires: 54.3IC 5.71H 12.7%N 24.0*0. 
20 Example 49 

1- (4-Chlorophenyl) -1 , 2-dihydro-3- (4-methylpiperazyl) quinoxalin-2-one 
hydrochloride 

Preparation as in Example 39 but using N-methylpiperazine in 
xefluxing ethanol followed by the method of Example 48 gave the 
25 title coiroound mp } 240°C. 
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Analysis 

58.CAC 5.05IH 14. UN 18.35IC1 
Requires: 58.3IC 5.HH 14.3IN 18.2%C1 
Example SO 

5 1- (4-Chlorophenyl)-3-£3- (N,N-die1±ylainino)propyla]TdTioI7-l ,2- 
dihydroquinoxalin-2-one 

Preparation as in Example 39 but using 3-diethylamnoprop/la3Tiae 
gave the title compound wp 123-124°C. 

The corresponding dihydrochloride was prepared by the method of 
10 Example 48 and had up 202°C (deconp). 

Example 51 

4- (4-Chlorophenyl)-2-0- (N,N-die thylandno) ethylamino"?- 3 , 4- 
dihydro-3--oxDpyridoZr^ , 3-T£7pyrazine 

Preparation as in Example 39 but using 2-chloro-4- (4-chloro- 
15 phenyl)-3,4-dihydro-3-oxopyrido and N,N-diethyl- 

ethylene diamine in re fluxing ethanol gave the title confound 
mp 149-150°C. 

Analysis 61.3K3 6.HH 19.1*.N 9.7%C1 

Requires: 61.4%C 5.9IH 18.8IN 9.6IC1 
20 Example 52 

2- Q- (N y N^ethylandno)ethylaminqL7-3 ,4-dihydro-4- (4-methylphenyl] - 

3- oxopyridoO , 3-bI7pyrazine 

Preparation as in Example 39 but using 2-cMoro-3,4-dIhydTO-4- 
(4-nettylphenyl) -3-oxopyrido£2 , 3-\TJipyTaziiie and N,N-diethyl- 
25 ethylene diamine in refluxing ethanol gave the title compound 
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up 131-132°C. 
Analysis 

68.21C 7.(ftH 19. 9W 
Requires: 68.4tC 7.11H 19.9W 
5 Example 53 

2- /~2- (N,N-diethylamino)ethylainijio~7-3 ,4-dihydro-4- (4-nethoxyphenyll - 

3- oxopyridoQ , 3-b~7pyra2ine 

Preparation as in Example 39 but using 2-chloro-3,4-dihydro.-4- 
(4-methoxyphenyl)-3-oxopyridbO,3-V7pyra2ine and N,N-diethylethylene 
10 diamine gave the title compound mp 167-168°C. 
Analysis 

65.11C 6.8SH 19. UN 
Requires: 65.4%C 6.7iH 19. UN 

The corresponding dihydrodiloride was prepared by the method of 
15 Example 48 and had mp > 250°C. 
Example 54 

3 ,4-Dihydro-4- (4-metfioxynphenyl)"3-oxoquinoxaline 2-caiboxyureide 

To a solution of ^(4-nethoxyphenyl)benzene-l,2-diaraiJie (9.0g) • 
in ethanol (150 ml) was added a solution of alloxan monohydrate 
20 (6.7g) in water (150 ml) and the mixture was stirred for 30 minutes. 
The precipitate was filtered o£f and recrystallised from glacial 
acetic acid giving the title compound up 236-238°C. 
Analysis 

60.5*C 4-4%H 16.8*N 
25 Requires: 60.4*C 4.1IH 16.61N 
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Example 55 

1- (4-Chlorophenyl) 1 , 2-dihydro-3-methyl-6-acetyl-quinoxalin'2-one 

Preparation as in Exanple 1 but using ethyl pyruvate and 
N- (4-chlorophenyl) -4-acetylbenzene-l , 2-diamine . 
5 Exanple 56 

1- (4-QiloropheTiyl)-l,2-dihydTt}quinoxalin-"2-one 

(a) 1- (4-Chlorophenyl) -1 ,2,3 ,4-tetrahydroc{uinoxalin~2-one 

To a stirred solution of 3-chloro-l- (4-chlorophenyl) -1,2- 
dihydroquinoxalin-2-one (20. Og) in glacial acetic acid (250 ml) 
10 was added zinc powder (20. Og) in small portions during 30 minutes. 
After a further 15 minutes the mixture was filtered, water was 
added and the product was extracted into dichlorome thane . 
Evaporation of the solvent and recrys tallis ati on of the residue 
from ethanol gave the sii-title compound mp 196-199°C. 
15 Analysis 64.6IC 4.6*H 10.7IN 14.0%C1 

Requires: 65.0*C 4.3*H 10.8%N 13.7SC1 

(b) 1- (4-Chlorophenyl) -1 ,2-dihydroquinoxalin-2-one 

A solution of 1- (4-chlorophenyl) -1,2,3, 4- tetrahydTOquinoxalin- 

2- me (8.2g) in dichlorome thane (50 ml) was stirred with manganese 
20 dioxide (lQ.Og) for 4 hours. The mixture was filtered, evaporated, 

and the residue was recrys tallised from ethanol giving the title 
compound mp 169-171°C. 
EjCTngle A 

Ihe compoimds are tested against the tdberculin reaction in 
25 the pleural cavity of guinea pigs using the test described below. 
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Groups of seven Hartley strain female guinea-pigs in the weight 
range 250-300g are sensitized with Freund's complete adjuvant • 
Each animal receives an intradermal inoculum of 0.05 ml of a 
5 mg/ml suspension of finely ground Mycobacterium tuberculosis 

S (heat killed, human strains C, DT and PN obtained from the 

Ministry of Agriculture and Fisheries, Veterinary Laboratories, 
Weybridge, Surrey, England) in sterile liquid paraffin, into the 
plantar surface of both hind feet. Four to five weete later each 
animal is injected intrapleurally with 5 micro g purified protein 

10 derivative in 0.2 ml sterile saline under light halothane 
anaesthesia. 

TVo doses of the drug are given orally; the first 1 hour 
before challenge, and the second 24 hours later. The drugs are 
administered as finely ground suspensions in arachis oil in a 

15 dose volume of 1 ml/kg. The guinea-pigs are killed by G0 2 
asphyxiation 48 hours after challenge. After dissecting open 
the thorax the pleural exudate is drawn up into a plastic syringe, 
the volume measured, and then transferred to a heparinized blood 
collection tube. When the volume of exudate is less than 1 ml a 

20 suitable volume of heparinized saline is added to give a 1 ml 
sanple. The samples are divided for further investigation as 
follows :- 

0-5 ml is set aside for total cell count. 
0.2 ml is added to 1.8 ml Triton X,a commercially available 
25 polyether detergent, in order to lyse the cells, and stored at -20°C 
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for estimation of total lysosomal enzyme. 

The remainder is centrifuged at 2,500 rpm for 10 minutes and a 
0.2 ml of the supernatant stored at -20°C for estimation of free 
lysosomal enzyme. 

5 Total cell counts are made on a 1 in 500 dilution of the complete 

exudate using a Coulter counter after contaminating red blood cells 
have been lysed. Differential cell counts are performed routinely on 
stained air dired cell smears. 

Total and free lysosomal enzyme content (see above) are 

10 determined by recording the beta-glucuronidase activity of the original 
or cell free exudate respectively. Diluted sanples are incubated 
with the substrate, nitrdphenol beta-glucuronide, at pH 4.5 for 
16 hours. The released nitrophenol was measured at pH 10.4 on a 
spectrophotometer set at a wavelength of 400 nm. The activity of the 

15 enzyme was recorded as optical density units per 10^ cells. 

Changes in mean exudate volume, mean total cell count, mean 
total enzyme, and mean free enzyme values were compared with control 
values using Student* s 't 1 test and the results were regarded as 
significant when p<0.05. Reduction of mean exudate volume and 

20 mean free enzyme indicate activity in the drug. Unchanged mean 
total cell count and mean total enzyme are indicative of lack of 
toxicity in the drug. It has been found that the compounds of the 
invention have greater activity than indomethacin in the above test. 

25 
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What we claim is :- 

1. A compound of formula I, 



R 1 



in which Rj is phenyl substituted by halogen, alkoxy, alkyl, 
carboxy-alkyl , -NR^R^, carboxy or alkoxy carbonyl, 
10 Rj is hydrogen, alkyl, mono- or di-caiboxy alkyl, halo, alkoxy, 

phenyl, halo-phenyl, hydroxy, phenoxy, thiol, thioalkoxy, 
thiqphenoxy, -NR 4 R 5 , cyano, -G00H, carboxyureido, -CFj, -O0R^ t 
hydroxyalkyl, aminoalkyl, or alkoxy substitued by NR^Rj, 

ring A is a benzene or pyridine rang which optionally carries 
15 up to 4 substituents Rj, which may be the same or different, 

R^ and R^, which may be the same or different, each represent 
hydrogen, phenyl, halqphenyl or alkyl, the alkyl optionally being 
substituted by alkoxy or by a mono- or di-alkyl or unsubstituted amino 
group; or and R g , together with the nitrogen atom to which they 
20 are attached, form a piperidine, morpholine or an optionally alkyl 
substituted piperazine ring, and 

R & is hydrogen or alkyl, 

provided that (i) when R^ is phenyl substitued by chlorine or 
bromine, ring A is not a benzene ring substituted by chlorine or 
25 bromine, or (ii) when Rj is phenyl substituted by methoxy Rj is 
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not phenyl, 

arid pharmaceutically acceptable salts, esters and amides thereof. 

2. A coinpoiflid according to claim 1, wherein each of R^, and any 
substituent on ring A or on the phenyl group, when they contain 

5 carbon, contain up to and including 10 carbon atoms, 

3. A cojqpound according to claim 1 or 2, wherein R^ is hydrogen; 
hydroxy; alkyl C 1 to 6; alkoxy C 1 to 6 substituted by 1 or 2 carboxy 
groups; -CO0H or a C 1 to 6 alkyl ester or an unsubstituted amide 
thereof; chloro-phenyl; phenyl; chlorophenylamino; alkoxy C 1 to 6; 

10 alkoxy C 1 to 6 substituted by a di- C 1 to 6 alkyl amino group; 
thioalkoxy C 1 to 6; chlorine; phenoxy; thiophenoxy; cyano; amino; 
piperidyl; mono- or di- C 1 to 6 alkyl amino the alkyl groups of which 
may be substituted by C 1 to 6 alkoxy or by a mono- or di- C 1 to 6 
alkyl- or by an unsubstituted amino group; N- C 1 to 6 piperazino; 

15 carboxyureido; -CF^ or acetyl. 

4. A OTnpoimd according to any one of claims 1 to 3, wherein 
is phenyl substituted by methoxy, methyl, amino, di- C 1 to 6 

alkyl amino, methoxycarbonyl, carboxy-methyl, chlorine or fluorine. 

5. A-OTtfpoorid according to claim 4, wherein R^ is 4-fluorophenyl 
20 or 4-chlorophenyl. 

6. A compound according to any one of claims 1 to 5, wherein 
Rj is mono- or di- alkyl amino. 

7 . 1- (4-Chlorpphenyl) -1 , 2-dihydro-3--hydroxyquinoxalin-2-ane , 

4- (4-Chlorophenyl) -3 ,4-dihydro-2-hydroxy-3-oxopyridojT2 , 3-bJ7- 
25 pyrazine, 
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1- (4-Chlorophenyl) -1 ,2-dihydro-3-n«thylqxunoxalui-2-one, 
1- (4-Chlorophenyl) -1 ,2-dihydro-3,6-dimethylquinoxalin-2-ane, 
1- (4-Chlorophenyl) -l,2-dihydro-3-ethylquinoxalin-2-one t 
1- (4-Chlorophenyl) -1 ,2-dihydro-3 J-d^thylquinoxalin-2-one, 
5 l,2-Dihydro-3-met^yl-l-(4-dimethylaminophenyl)quiiioxa^ 
1- (4-Aminophenyl) -1 ,2-dihydrc>-3-niethylqiiinoxalin-2-one, 
1- (4-Carboxymethylphenyl) -l ,2-dIhydro-3-raethylquinoxalin-2-one , 

1,2-Dihydro-l- (4-methoxyphenyl) -3-methylquinoxalin-2-one, 

t 

1- (3-Trifluoromethylphenyl) -1 , 2 -dihydro- 3 -methyl 
10 . quinoxalin-2-one, 

4- (4-Chlorophenyl) -3,4-d^<Jro-2-nietlyl-3-oocDpyrido£"2,3-b7- 
pyrazine, 

Ethyl 4- (4-chlorophenyl) -3 ,4-dihydro-3-oxopyrido/72 ,3-b_7~ 
pyrazine-2-carboxylate, 
15 3,4-Dihydro-4- (4-methoxyphenyl) -2-methyl-3-oxopyridoZ72 , 3-bJ7- 

pyrazine, 

3,4-DLhydro-2-methyl-4-(4-methylphemyl)-3-oxopyrido/32,3-V7- 
pyrazine, 

3,4-Dihydro-4- (4-fluorophenyl) -2-methyl-3-oxopyridoZT2 ,3-bJ7~ 

20 pyrazine, 

1- (4-Chlorophenyl) -1 , 2-dihydro - 3-phenylquinoxal in-2-one , 
1,2-Dihydro-l- (4-methoxyphenyl) -3-phenylquinoxalin- 2-one , 
1- (4-ChlOTophenyl) -1 ,2-dihydro-3-methyl-6-t3dnuoromethyl- 
quinoxalin-2-one , 

25 3-Chloro-l- (4-chlorophenyl) -1 , 2-dihydroquinoxalin-2-one, 
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2-Chloro-4- (4-chlorophenyl) -3 9 4-dihydTO-3-oxopyTidoC2,Z-bJ- 
pyrazine, 

3 , 4-Dihydro- 2-hydroxy-4- (4-methoxyphenyl) -3-oxopyridoZT2 , Z-bJ- 
pyrazine, 

2-Chloro~3 ,4-dihydro-4- (4-methoxyphenyl) -3-oxopyrido/72 , 3-b_7- 
pyrazine, 

3 , 4-Dihydro-2-hydroxy-4- (4-methylphenyl) -3-oxopyrido£~2 , 3-V7- 
pyrazine, 

2- CMoro~3,4-dihydro-4- (4-methylphenyl) -3-oxDpyridoZT2 , 3-V7- 
pyrazine, 

1- (4-Chlorqphenyl) -1 ,2-dihydro-3-nethoxyquinoxalin-2-one, 
4- (4-Chlorophenyl) -3 ,4-dihydro-2-ir«tioxy~3-oxqpyridoZr2 ,3-bJ7- 
pyrazine, 

1- ( 4-Chlorcphenyl) - 1 , 2-dihydro- 3-ethoxyquiJLOxalin- 2-one , 
1- (4-Chlorophenyl) -1 ,2-dihydro-3-lMoethoxyquinoxalin-2--oiie , 

3- (Bisethoxycaibanyl) n>ethyl-l- (4-dilorophenyl) -1 ,2-dihydro- 
quinoxalin-2-cne , 

1- (4-Chlorophenyl) -1, 2-dihydro- 3-£2- (N ,N-dietlylamino) ethoxy_7- 
quinoxalin-2-caie , 

1- (4-CMorophenyl) -1 , 2-dihydro-3^phenoxyquirioxaliii-2--one , 
1- (4-Qilorophenyl) -1 ,2-dihydro-3-tMophenoxyquinoxalin--2-ane , 
1- (4~Chlorophenyl) -3-cyano-l , 2-dihydroquinoxaliii--2--oiie , 

4- (4-Chlorcphenyl) -3 , 4-dihydro-3-oxo-2-quinoxaline carboxaraide , 
3-AmLno-l-(4-chlorc^henyl) -l,2-dihydroquinoxalin-2"One, 

3 ,4-Dihydro-2-ethoxy-4- (4-methylphenyl) -3-oxopyrido/T2 ,3-bj^pyrazine , 
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2- Amino-3, 4-dihydro-4- (4-methylphenyl) -3-oxopyridoZ72 , 3-b_7~ 
pyrazine, 

1- (4-Chlorophenyl) -l,2-dihydro-3- (N-piperidyi)quinoxalin-2-one, 
1- (4-Chlorpphenyl) -1 ,2-dihydro-3-ethylaminoquinoxalin-2-one, 
5 1- (4-Chlorophenyl) -1 ,2-dihydro-3-ciiinetiTylandjioquinoxalin-2-one, 

1- (4-Chlorophenyl) -1 ,2-dihydro-3-methylaiiuiioquinoxalin-2-one, 
l-(4-Chlorophenyl)-l,2-dlhy<Jro-3-(N^ 
1- (4-Chlorophenyl) -1 ,2-dihydro-3- (2-met^oxyet±ylamino) - 
quinoxalin-2-one, 

10 3- (4-Chloroanilino) -1- (4-chlorophenyl) -1 , 2-dihydroquinoxalin- 

2-cne, 

3- (2-Ajidjioethylainin6) -1- (4-chlorophenyl) -1,2-dihydrcxniinoxalin- 
2-one, 

1- (4-Chlorophenyl) -1 ,2-dihydro-3- (N,N-diethylandno) ethyl- 
15 aminoquinoxalin-2-one, 

1- (4-Chlorophenyl) -1 ,2-dihydro-3- (N,N-diethylanrijio) ethylamino- 
• quinoxalin-2-one dihydrochloride , 

1- (4-Chlorophenyl) -1 , 2-dihydro-3- (4-methylpiperazyl) quinoxalin- 
2-one hydrochloride, 

20 l-(4-aiorophenyl)-3-/T3-(N,N-diethylaiiuno)propylaniinoJ7-l,2- 
dihydroquinoxalin-2-one or its dihydrochloride, 

4- (4-Chlorophenyl) -2-£jZ- (N ,N-dietfiylamino)ethylamino7-3 ,4- 
<3ihydro-3-oxx>pyridoZr2 ,3-bJ7p)n^a2ine , 

2- £*2- (N,N-diethylaraino) et±ylajidnpJ7-3,4-dlhydro-4-(4^thyl- 
25 phenyl) -3-oxopyrido£"2 ,3-b_7pyrazine , 
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2-/72- (N ,N-diethylamino) ethylaminqJ-3 ,4-dihydro-4- (4-methoxy- 

. phenyl) -3-oxopyrido£T2 , 3-b_7py*azine, 

3 , 4-Dihydro-4- (4-methoxyphenyl) -3-oxoquinoxaline 2-carboxyureide, 
1- (4-Chlorqphenyl) -1 ,2-dihydro-3-inet^yl-6-acetyl-quinoxalin-- 

2-one, or 

l-(4-Chlorophenyl) 1, 2-dihydroquinoxalin-2-one. 

8. A pharmaceutical composition comprising a compound according 

to any one of claims 1 to 7, as active ingredient, in admixture with 
a phaimaceutically acceptable adjuvant, diluent or carrier. 

9, A process for the production of a compound of formula I as 
defined in Claim 1, or a pharmaceutical^ acceptable salt, ester or 
amide thereof, 

which comprises 

(a) producing a compound of formula I in which Rj is other than 
alkoxy, halo or alkoxy substitued by NR^R^, by reacting a 
corresponding compound of formula II, 




II 



or a salt thereof, 



in which Rj, A and the provisos are as defined in Claim 1, 
with a conpound of formula III, 
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10 



15 



20 



25 



RgCO COOR, m 

in which R g has the same significances as Rj in Claim. 1, save that 
Rg is other than alkoxy, halo, or alkoxy substituted by NR^, or 
a precursor thereof, and 

is hydrogen or alkyl, 

or, when Rj in the compound of formula I is to be a carboxy 
ureido group, reacting the compound of formula II with alloxan, 

(b) producing a compound of formula I in which R^ is halogen, 
by reacting a corresponding compound of formula I in which Rj is 
-OH with an appropriate halogenating agent, 

(c) producing a compound of formula I in which' Rj is -NR^, alkoxy, 
alkoxy substituted by -NR^Rg, phenoxy, thiol, thioalkoxy, 
thiophenoxy or cyano, 

by reacting a corresponding compound of formula I in which 
R3 is halogen, with a compound HNR^, an unsubstituted or an 
-NR 4 R 5 substituted alkoxide, a phenoxide, a sulphide, a thioalkoxide, 
a thiophenoxide or a cyanide, 

(d) producing a compound of formula I in which is hydroxy 
methyl by selective reduction of a corresponding compound of 
formula I in which Rj is -O0QH, 

(e) producing a compound of formula I in which Rj is an 
unsubstituted amide group by selective hydrolysis of a corresponding 
compound of formula I in which Rj is -CN, 

(f) producing a compound of formula I in which is -NHj, by 
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reacting a corresponding compound of formula I in which Rj is 
alkoxy with ammonia, 

(g) selective dehydrogenation of a compound of formula IV, 

OCX " 

I 3 

H 

in which R^, R-j, A and the proviso are as defined in Claim 1, or 
10 (h) producing a pharmaceutically acceptable acid addition salt of 
a basic compound of formula I by reacting a basic compound of 
of formula I with an appropriate acid, 

and if desired or necessary converting a basic or acidic 
compound of formula I to a pharmaceutically acceptable salt, 
15 ester or amide thereof, or vice versa. 

10. A conpound of formula IV as defined in Claim 9. 



20 



25 
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